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Abstract 
The purpose of the investigation was to study TiO2 thin films and photocatalytic degradation of phenol in water 
treatment. It turned out that thin films are uniform distribution, dense, continuous without fracture on the surface of 
carriers. It was an average of 60nm thick. The experimental results indicated that the photocatalytic activity of thin 
film is higher than powers in removing phenol. The former is quite three times as much the latter in efficiency. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction
Nomenclature 
η rate of phenol degradation 
Titanium dioxide (TiO2) as photo catalyst has widely been used to photodegrade the organic pollutants 
for its relatively high catalytic reactivity, physical and chemical stability, avirulence and cheapness [1,2]. 
But, there are two key technical problems what need to be solved in water treatment. Firstly, it is to 
improve the utilization efficiency of incident light[3-5]. Secondly, it can be conveniently recycled using[6]. 
2. Experimental
2.1 Materials 
Titanium dioxide powders, common glass plate, steel plate, titanium plate, phenol ， 4-amino 
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antipyrine (C11H13N3O) , red potassium prussiate(K3F(CN)6) and potassium dichromate (K2Cr2O7) 
were used in this study.  
2.2 Instrumentation 
Vacuum evaporation coating machine (ZDL1603, made in Lanzhou Jiaotong University national green 
coating technology and equipment engineering technology research center), photocatalytic reactor 
(organic glass, effective cubage 1L), UV lamp (15W), electronic scales (TG-328A), 721 
spectrophotometer, scanning electron microscopy (JSM-5600）) and energy dispersive spectrum analyzer 
(JOEL/Oxford）, SE400 ellipsometer（made in Germany）. 
2.3 Photocatalytic reaction 
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Fig.1 the schematic of photocatalytic reactions a. UV light  b. pump  c. cover activities  d. the card slot   e. sampling mouth  
It is homemade reactor that is produced using organic glass. Reflectors set at four inwall. The mass 
volume of reactor is 1.6 L. Light comes from 15W lamp. It was shown in Fig.1.There is substrate in 
which titanium dioxide thin films was load. It was clung at reactor walls and fixed with slot. The 
experiments were run in intermittent sequencing batch method. 
3. Results and discussion 
3.1 The thin films characterization 
Titanium dioxide thin films is produced using large vacuum evaporation coating machines that is made 
in Lanzhou Jiaotong University national green coating technology and equipment engineering technology 
research center. 
Titanium dioxide thin films were scanned by electron microscopy loaded with glass plate, stainless 
steel plate or titanium plate. So it can be analysed in the surface topography. The results were shown in 
Fig. 2. The glass surface is smooth, flat and even coating from Fig.2.a. There are irregular convex in 
stainless steel plate or titanium plate surface from Fig.2.b or Fig.2.c relative glass plate. There are some 
white spots in both plates that are titanium dioxide clusters. They were conducted because of uneven 
accumulation in sedimentary of titanium dioxide. Overall, titanium dioxide thin films are so even, dense, 
continuous without fracture in three carrier surface. 
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a Titanium dioxide/glass plate thin films                          b Titanium dioxide/stainless steel plate thin films 
 
 
c Titanium dioxide/titanium plate thin films  
Fig.2 the surface SEM of titanium dioxide   
 
Tab.1The element component of different parent metal 
 
chemical composition w% 
thin films / material kind  
Ti O Fe Na Mg Al Si Ca Cr 
TiO2 /glass plate 0.62 37.48 --- 11.2 5.41 3.70 39.50 2.09 --- 
TiO2 /stainless steel plate 0.50 --- 82.49 --- --- --- --- --- 17.02 
The component of films was analyzed by energy dispersive spectrum analyzer（EDS）. The results 
were shown in Tab.1. There have Mg, Al, Si and Ca elements except Ti, O in titanium dioxide thin films 
on glass plate. The test results are similar to the situation to titanium dioxide thin films on stainless steel 
plate. It was an average of 60nm thick by ellipsometer measuring thin films. 
3.2 Activity of thin films 
The test of photocatalytic is done though phenol as degradation target in water treatment. The 
determine phenol degradation rate as η,  
η=（C0-C）/C0                                                                                                             (1) 
The experiment using suspended titanium dioxide as photocatalyst catalysts that also is commodity 
used coated. The concentration of power titanium dioxide is 3.0g/L. It has the best effect to photocatalytic 
degradation phenol in experiment. The initial concentration of phenol is C0, and C0=100 mg/L. 
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The same reactor with titanium dioxide thin films on common glass as photocatalyst catalysts at the 
same conditions was used in this experiment. The effect of contrast to gradate phenol of titanium dioxide 
thin films and power were shown in Fig.3. 
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Fig.2 the contrast of effect to gradate phenol of titanium dioxide thin films and power  
Fig.3 shown that, the photocatalyst activity of thin films is three times than powers of titanium dioxide at the same conditions. 
4. Conclusions 
Firstly, it is dense, continuous without fracture to thin films. There are some other elements in the 
membrane surface which has relation to base material. 
Secondly, the photocatalytic activity of thin films is higher than powers. The former is quite three 
times as much the latter in efficiency. 
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